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Moving Photogra?Me Z'igures. By A. C~AUDET, F.R.S. 
ILLVSTRATI)rG some phenomena of vision connected with the combination o) ~ f]~e 

~terewcope and the ?henakiiiscope by means of  ?hotograjot~y. 
14'rona the British Journal  of Photography~ No. 280. 

From the beginning of photography it must have struck many of 
those who were acquainted with the phenomenon illustrated by the 
phenakitiscope invented by Plateau, that photography could produce 
with advantage the series of pictures used iu that instrument, on ac- 
count of their possessing a greater degree of accuracy than when made 
by hand. At a later period, when the stereoscope had become popu- 
lar from its application to photography, there must have been a still 
stronger incitement to make use of that process to produce binocular 
pictures for the phenakitiscope, in order to combine the stereoscopic 
effect to the illusion of moving figures elicited in the phenakitiscope. 
For example : If  a number of binocular photographic pictures were 
taken of a machine in various consecutive stages of its motion, these 
pictures, applied to a phenakitiscope, would give a complete illusion 
of the machine in perfect relief and in its full action. 

Binocular pictures of persons dancing, fencing, or boxing, of acro- 
bats at their wonderful feats, of boys playing at different games, all in 
the various stages of the action of each sport, representing consecutively 
the whole performance--such pictures might have been supposed to be 
invaluable to exhibit the stereoscopic illusion of persons in the reM 
action of life. Therefore~ the solution of such an interesting problem 
was capable of exerting the emulation and the ambition of many inge- 
nious and scientific minds. 

Among those who undertook the task, 1~. Duboscq, the eminent op- 
tician, of Paris, was the one who attained the greatest success. He 
had fixed the two series of binocular photographs on two zones of the 

revolving disk of the phenakitiscope one above the other, and by means 
of two small mirrors~ placed each respectively at the inclination capable 
of reflecting the two zones, on the same horizontal ]iz)e~ from whence 
the images could each separately meet the axes of each of the two pris- 
matic lenses of the stereoscope, each eye~ during the revolution'of the 
disk, had separately the perception of one of the series of photographs, 
each showing the perspective of one eye, and the stereoscopic effecl; of 
figures in motion was consequent. 

M. Duboscq gave another form to the phenakitiseope. Instead of the 
vertical original revolving disk of Plateau, he employed a cylinder re- 
volving on its vertical axis, and he placed on two inside zones of that 
cylinder, one above the other, the two series of photographic pictures 
~between the slits through which the eyes can see the pictures, and by 
means of two mirrors, as in the other apparatus, each series was re- 
flected on its respective lens through the cylinder~ and the stereosco- 
1Dic "effect was produced in combination with the phenakitiscopic effect. 

ttowever~ these two attempts of M. Duboscq did present a few im- 
perfections, which we are going to explain. In the revolving disk the 
two series of pictures do not move with the same velocity, on account 
~f their being placed on two zones of different peripheries~ and this 
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produces a sort of confusion and distortion in the representation of the 
object during its movement. The same defect exists in Plateau's phen- 
akitiseope from the perception of its single series for the top and bot- 
tom parts of the figures (owing to the cause explained), revolving in 
different velocities, not being impressed on the retinm during the same 
time, and the blank spaces between the pictures, being larger for the 
top than for the bottom part, giving a stronger sensation of void during 
the visual perception of the pictures. 

In the revolving cylinder this defect does not occur, but the picture, 
being considerably curved like the cylinder, is a most unfavorable dis- 
position for examining them in the stereoscope. However, M. I)uboseq's 
contrivances are very ingenious, and in his attempt he succeeded~ at all 
events, in proving the possibility of solving the problem. 

About that time I had also turned my attention to the subject, and 
found some difficulty in obtaining at once the phenakitiseopic and the 
stereoscopic effects, in avoiding the defects I have alluded to. However, 
as I am far from considering the case to be quite desperate~ I intend to 
resume my researches as soon as I have leisure to do so. What gives 
me some hopes of success is the attempt I made years ago. The result 
has been incomplete and imperfect, but if I have not succeeded in ob- 
taining at once the motion and relief, I have gone so far as to show 
figures which appear really to be in motion, and preserving all the cor- 
rectness and distinctness of the photographs. 

My ambition to obtain the stereoscopic effect with the movement of 
the figures having (I hoped only momentarily) been foiled, and not being 
satisfied with partial success, I did not like to publish an incomplete 
attempt, and for this reason, till now, kept it only for the curiosity of 
a few intimate scientific friends. But years are passing away swifdy, 
and as I do not feel, at my period of life, that I can reckon upon endless 
time and inexhaustible activity to complete many labors, I did not like 
to let another meeting of the British Association pass without availing 
myself of the opportunity of bringing before this annual scientific con- 
gress a very simple contrivance which (if I do not later succeed in 
solvi6g the whole problem) will, at all events, perhaps, call the atten- 
tion of others to the subject, and induce them to try their hands and 
brains at its solution. 

This is one of the many instances of the advantages of the British 
Association. Once a year all the branches of science of the world are 
brought together to show the progress made, and point out the progress 
to be made. All the devoted followers of those sciences consider that 
they are obliged to contribute their mite, however small it may be, to 
increase the general interest of the meeting, and to awaken the desire 
for further improvements and new discoveries. 

As it will be seen by the instrument I submit to the meeting, it is 
very.easy to obtain the illusion of moving figures, but without stereo 
scopxe effect. In this instrument, my first object having been only to 
try the principle, I have constructed it in the simplest form capable of 
showing the motion of the figure, and I have found that only two pic- 
tures are sufficient to elicit the phenomenon, although the illusion of 
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reality suffers from the abruptness of two extreme movements, and from 
the deficiency of intermediate positions. 

But nothing is so easy as to employ eight different pictures in as 
many different stages of action, and with this number of pictures the 
effect will be sufficiently complete. For this~ having placed in the 
stereoscope two separate cubic frames, revolving independently on the 
same horizontal axis, I have only to fix on their four sides at right 
angles two sets of four pictures~ making eight pictures, which are made 
to pass in consecutive order, one after the other, before the lenses of the 
instrument, and the figure will appear to assume consecutively eight 
different stages of the whole action. The instrument in its simple state, 
with only two pictures, will suffice to illustrate the principle, and, at 
the same time, to elicit some curious phenomena of the perception of 
vision. 

It is known that the retina has the power of retaining for a short 
time the impression or the sensation of the image which has struck it. 
Now, availing myself of this property, I have constructed the instru- 
ment in such a manner that, by means of a slide with one hole, I can, 
by moving it rapidly in a reciprocating horizontal direction, shut one 
lens while the other remains open ; and in continuing that motion, while 
one eye sees one of the two pietures~ the second eye cannot see the 
other picture. 

Now, if, before the sensation of one eye be exhausted, the slide shuts 
the lens and opens the other, a new impression is produced on the retina, 
and we have an uninterrupted sensation vision, as if the object had moved 
before us ; and if a sufficient number of pictures represent that object 
in the various consecutive positions it has assumed during several stages 
of its motion, we experience on the retina the same sensation we have 
when we see the object itself while it is moving ; and, although the 
pictures in their limited number do not, and cannot, show all the in- 
termediate positions of all the stages of a continuing action, still the 
mind has the power of filling up the deficiency, as it does, if, when look- 
ing at a real object in motion, we accidentally wink the eyes, or an 
obstacle happens to pass before us and the object. Although during 
that short interval we have lost the perception of a certain progress 
of the action, the mind has, as it were, guessed and represented to itself 
what ought to have taken place during the winking of the eyes, or 
during the intervention of the passing obstacle, and by that power of 
the mind there has been no interruption in the whole perception. 

This is exemplified in the most forcible manner when we have only 
two pictures to look at alternately--one with the right and the other 
~vith the left eye, as it is with the instrument I have eonstracted for 
~qy experiment. One of the pictures represents the beginning of an 
action, and the other the end of the same action. :By moving the slide 
one way the right eye can see the picture representing che figure in 
one position, and the picture showing the other position is invisible to 
the left eye. :Now, by moving the slide the other way the left eye 
Bees the figure in the second position, and the first position is invisible 
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to the right eye. No% although we have only seen the figure m two 
extreme positions--one showing the beginning of the action and the 
other its end--still  we have had the illusion of having seen the inter- 
mediate positions. 

This is fully illustrated by the pictures representing two boxers. In 
one picture the arms and fists of one of the pugilists are near his body, 
as if he were preparing to hit his opponent ; and in the other picture 
they are extended in the act of striking the blow. We have not seen 
the intermediate position which the boxer ought to have gradually as- 
sumed during the whole fight, but we know that they must have taken 
place, and our mind completes the action. This mental perception is 
due to the sensation which we expect from habit and judgment, and 
~ve feel it as if it had been truly realized. 

Another curious phenomenon is elicited by the alternate vision of 
the two eyes consecutively. We see the object without any difference 
or interruption, whether it be by the right or the left eye. The ulti- 
mate sensation on the mind is the same from whatever eye it has been 
carried io the sensorium of vision. Whether the object be seen by the 
right or by the left eye the sensation is exactly the same, and we can- 
not even distinguish which is the eye that has had the perception ; so 
that if, while we have both eyes open, an object be passing before us, 
or if we move the hand before the eyes in such a manner that it hides 
alternately the vision of one and of the other eye, we do not feel that 
the vision is passing from one eye to the other~ and it is impossible to 
know by which eye we have had the perception. 

This explains the reasonwhy, in the instrument I have constructed-- 
~vhich alternately shows a picture in one position to one eye and a dif- 
ferent picture in another position to the other eye--we have a single 
perception of an object in motion without being conscious that the two 
actions have been consecutively and separately perceived only by one 
eye at a time, and in turn by one and then by the other. The result 
is an uninterrupted perception of an object in motion. 

Our sensation of vision is not in the eyes, but only in the single sen- 
sorium of vision, to which both eyes convey their separate perception. 
We have an example of a similar physiological fact in the sense of hear- 
ing. Al though we receive the sound from two organs in opposite di- 
rections, only one perception is felt by the mind; the two sensations, 
like two drops of water the moment they reach each other~ are resolved 
into one. 

I f  I have encroached too much on the time of the meeting, I have 
to offer an excuse, which I hope will be kindly accepted. How is it 
possible to be short when one principle of science irresistably leads us 
to another ? And how can we stop when we begin to unfold the mar- 
vellous and innumerable expedients which the Creator has employed 
to make our senses perfect, and to help our intellect? 


